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CLAIMS 

l.l A ligand profile which is characteristic for a 
given cellY. the ligand profile comprising a representation 
of at leasn ten different polypeptide ligands, all of which 
bind to a single type of mult i -ligand binding receptor, 
wherein the representation characterizes each individual 
ligand based upon at least three physical or chemical 
attributes; prbvided that, if the mult i -ligand binding 
receptor is an VlHC class I or class II receptor, at least 
500 polypeptide \ligands are represented in the ligand 
profile; and further provided that the ligand profile is a 
reproducible characteristic of the cell. 

2 . A ligand profile which is characteristic for a 
given cell, the ligatfid profile comprising a representation 
of at least ten different polypeptide ligands, all of which 
bind to a single type\of mult i -ligand binding receptor, 
wherein the representation characterizes each individual 
ligand based upon at least two physical or chemical 
attributes, one of said \attributes being mass or mass-to- 
charge ratio; provided that, if the multi-ligand binding 
receptor is an MHC class I or class II receptor, at least 
500 polypeptide ligands are represented in the ligand 
profile; and further provided that the ligand profile is a 
reproducible characteristic \ of the cell. 

3. A ligand prof ile which is characteristic for a 
given cell, the ligand prof ile \comprising a representation 
of at least ten different polypeptide ligands, all of which 
bind to a single type of mult i -ligand binding receptor, 
wherein the representation characterizes each individual 
ligand based upon at least one physical or chemical 
attribute, the at least one physical or chemical attribute 
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comprising amino acid sequence; provided that, if the multi - 
ligandNbinding receptor is an MHC class I or class II 
receptor^ at least 50 polypeptide ligands are represented in 
the ligand profile; and further provided that the ligand 
profile is\ a reproducible characteristic of the cell. 

4. \A ligand profile which is characteristic for a^ 
given cell, tihe ligand profile comprising ion fragmentation 
patterns for at least ten different polypeptide ligands, all 
of which polypeptide ligands bind to a single type of multi - 
ligand binding ireceptor; provided that, if the mult i- ligand 
binding receptor\is an MHC class I or class II receptor, at 
least 100 polypeptide ligands are represented in the ligand 
profile; and further provided that the ligand profile is a 
reproducible characteristic of the cell. 

5. A liganoV prof ile which is characteristic for a 1 ^ 
given cell, the ligand profile comprising amino acid 
sequences of at least Ven different polypeptide ligands 
having distinct core peptides, all of which ligands bind to 

a single type of multi -ligand binding receptor; provided 
that, if the multi- ligand \binding receptor is an MHC class I 
or class II receptor, at least 100 polypeptide ligands are 
represented in the ligand profile ; and further provided that 
the ligand profile is a reproducible characteristic of the 
cell. 



6. The ligand profile of claim 1, wherein the 
Vilti-ligand binding\receptor is an MHC class I or MHC class 
II receptor. 
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h^^^ 1 ' The ^ li 9 and Profile of claim 1, wherein the 

2 multi-ligand binding receptor is not an MHC class. I or MHC 

3 class II receptor\ 

iej^^ 8. The liganci prof ile of claim 1, wherein the 

2 multi-ligand binding rdceptor is a chaperone, a chaperonin, 

3 a calnexin, a calreticukin, a mannosidase, a N-glycanase, a 

4 BIP, a grp94, a grp96, hW60, hsp65, hsp70, hsp90 # hsp25 / a 

5 E2 ubiquitin carrier protein, an E3 ubiquitin ligase, an 

6 unfoldase, hsplOO, a prot^asome, a trafficking protein, or 

7 retention protein. 



1 9. The ligand profile of claim 1, combined with a 

2 second ligand profile, the second ligand profile (a) also 

3 X being a reproducib] 

(b) comprising a representation of at least ten additional 

5 polypeptide ligands, aVl.1 of which bind to a second type of 

6 multi-ligand binding receptor different from the first type 

7 of receptor. 

A method of generating a reproducible ligand^ 
a given cell type, which cell type comprises a 
of multi-ligand binding receptor, the method 

5 (a) providing a first sample of the given cell 

6 type, wherein Vhe first sample comprises a first plurality 

7 of polypeptide \ligands bound to the selected type of multi 

8 ligand binding receptor; 

9 (b) isolating the selected type of multi-ligand 

10 binding receptor from the first sample; 

11 (c) separating the first plurality of ligands from 

12 the selected type of multi-ligand binding receptor; 

13 (d) f ractiona\ing the first plurality of ligands; 

- 106 - 




it* 



14 (e\ generating a first profile distinguishing among 

15 the first \lurality of ligands on the basis of at least one 

16 chemical or ^physical attribute; 

17 (f) providing a second sample of the given cell 

18 type, the second sample being essentially identical to the 

19 first sample, wherein the second sample comprises a second 
2 0 plurality of polypeptide ligands bound to the selected type 

21 of multi-ligand binding receptor; 

22 (g) isolating the selected type of multi-ligand 

23 binding receptor frbm the second sample; 

24 (h) separating the second plurality of ligands from 
2 5 the selected type of multi-ligand binding receptor; 

26 (i) fractionating the second plurality of ligands; 

27 (j) generating \a second profile distinguishing 

28 among the second plurality of ligands on the basis of the at 

29 least one chemical or physical attribute; and 

30 (k) confirming that the first profile and the 

31 second profile are essentially identical, and together 

32 represent a reproducible ligand profile for the given cell 

33 type. 



1 li. The methodV of claim 10, wherein a second 

2 chemical or physical attribute of each ligand is determined 

3 subsequent to the fractionation steps, and is represented in 

4 the profiles. 



1 12. The method oc\ c^aim 11, wherein a third 

2 chemical or physical atti^Jpute of each ligand is determined 

3 subsequent to the fractionation steps, and is represented in 

4 the profiles. 
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13. The method-lof claim 10, wherein the isolating 
and separating steps dri/accomplished using appropriate 
columns arranged in an dp- line system. 

14\. A method of generating a ligand profile for a 7 
given type\of cell, comprising: 

(a) \providing a sample of lysate of the given type 
of cell, wherein the sample comprises a first plurality of 
polypeptide litaands bound to a first type of multi- ligand 
binding receptor and a second plurality of polypeptide 
ligands bound to\a second type of multi -ligand binding 
receptor; 

(b) isolating the first and second types of multi - 
ligand binding receptors from the sample; 

(c) separating the first plurality of ligands from 
the first type of multV -ligand binding receptor and the 
second plurality of ligands from the second type of multi - 
ligand binding receptor; 

(d) f ractionatingythe first plurality of ligands 
and the second plurality of ^ligands; and 

(e) generating a first profile distinguishing among 
the first plurality of ligands on the basis of at least one 
chemical or physical attribute^ and a second profile 
distinguishing among the second^plurality of ligands on the 
basis of the same at least one chemical or physical - 
attribute . 

15. A method V>f generating a subtraction profile of 
polypeptide ligands, comprising: 

(a) producing aYfirst ligand profile by a method 

comprising: |Pc\ 

(i) proviaing a first sample comprising a 
first cell of interest, WheJ^ein the first cell of interest 
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comprises a given type of multi-ligand binding receptor 
bound to a first set! of polypeptide ligands; 

(ii) isolating the given type of multi-ligand 
binding receptor and \he first set of ligands from the first 
sample; 

(iii) separating the first set of ligands from 
the given type of multi-ligand binding receptor; 

(iv) generating a first profile distinguishing 
among the first set of ligands on the basis of at least one 
chemical or physical attribute; 

(b) producing a \ second profile of ligands by a 
method comprising: 

(i) providing a second sample comprising a 



second cell of interest, 
comprises the given type 
bound to a second set of 
(ii) 



wherein the second cell of interest 
ot multi-ligand binding receptor, 
lypeptide ligands; 



isolating the given type of multi-ligand 
binding receptor and the £e t cond set of ligands from the 
second sample; Ii 

(iii) separating the second set of ligands from 
the given type of multi-linand binding receptor; 

(iv) generating a second profile 
distinguishing among the second set of ligands on the basis 
of the same at least one chemical or physical attribute; 

(c) comparing the furst profile and the second 
profile to identify differentially expressed ligands, 
thereby forming a subtraction^ profile of ligands. 



1 16. A subtraction profile generated by the method 

2 of claim 15. 

1 S^^tjVj 17 ■ A mel^Lod of comparing a first cell sample to a 

2 reference cell sample, comprising: 
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(a) \ producing a first ligand profile by a method 
comprising : 

\(h providing a first cell sample comprising 
a given type of multi- ligand binding receptor bound to a 
first set of polypeptide ligands; 

{±\) isolating the given type of multi -ligand 
binding receptor and the first set of ligands from the first 
cell sample; 

separating the first set of ligands from 
Lulti -ligand binding receptor; 
venerating a first ligand profile 

the first set of ligands on the basis 
of at least one chimYcal or physical attribute; 

(b) providing a reference ligand profile 
set of polypeptide ligands extracted 

multi -ligand binding receptor of a 
wherein the reference ligand profile 
ihe\ second set of polypeptide ligands on 
the basis of the at lteast one chemical or physical 
attribute; and 

(c) comparing! the\ first ligand profile to the 
reference ligand pro^jJLe, in order to identify differences 
or similarities betweei^ tbs\ first cell sample and the 
reference cell sampll 

18. The method pf cl/aim 17, wherein the reference 
cell sample consists fessfengially of healthy cells of an 
animal and the first ce>-\ sample comprises cells suspected 
of being diseased. 



(iii 

the given type o 
(iv) 

distinguishing am 



representing a seco^ 
from the given type 
reference cell sampl^ 
distinguishes among 



19. The method of \ claim 17, wherein the first. cell 
sample comprises cells cultured in the presence of a test 
compound, and the reference! cell sample does not. 
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20. The Imethod of claim 17 , wherein the reference 
cell sample comprises cells cultured in the presence of a 
test compound, and the first cell sample does not. 

A set! of ligand profiles, comprising ^ 
3^(y>J) ( a \ a first ligand profile comprising a first 
representation of k first plurality of polypeptide ligands, 
all of which\bind to at least one multi -ligand binding 
receptor of a first! cell, wherein the first representation 
distinguishes Namongj the members of the first plurality of 
ligands based upon pt least one physical or chemical 
attribute; and 

(b) a second ligand profile comprising a second 
representation of\a second plurality of polypeptide ligands, 
all of which bind to Vthe at least one type of multi-ligand 
binding receptor of^al second cell, wherein the second 
representation distinguishes among the second plurality of 
ligands based upon the\ at least one physical or chemical 
attribute; 

provided that (i) the \f^Lrst cell differs from the second 

from the group consisting of 
tVire coalitions, genetic background 
in vlvo\ exposure to a test 
background! plus in vivo exposure to a 
'gnificant difference between 
profiles is attributable to 



se 



cell in a paramete 
genetic background, dul 
plus culture conditions, 
compound, and genetic 
test compound; and (ii) a 
the first and the second 
that parameter. 



fcgand 

\ 



22 . A method o 
set of proteins expresse 
proteins expressed in a 

(a) providing a 
method comprising 



defecting a difference between the 
a first cell and the set of 
^d cell, comprising 

ligand profile made by a 
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(i) providing a first cell comprising at 
least one type of mulLti -ligand binding receptor, bound to a 
first set of polypeptide ligands, 

(ii) isolating from the first cell the at least 
one type of multi-ligand binding receptor bound to the first 
set of ligands, 

(iii) separating the first set of ligands from 
the at least one type dtf multi-ligand binding receptor, and 

(iv) generating a first ligand profile 
distinguishing among the members of the first set of ligands 
on the basis of at least! one chemical or physical attribute; 

(b) providing a pecond ligand profile made by a 
method comprising 

(i) providing a second cell comprising the at 
least one type of multi-ligand binding receptor, bound to a 
second set of polypeptide Aiijgands , 

(ii) isolati/ngkrom the second cell the at 
least one type of multi-l/fgVn^ binding receptor, bound to 
the second set of ligand 

(iii) separating the second set of ligands 
from the at least on type of \nulti- ligand binding receptor, 
and 

(iv) generating a\ second ligand profile 
distinguishing among the members of the second set of 
ligands on the basis of the at lyeast one chemical or 
physical attribute; 

(c) comparing the first ligand profile to the 
second ligand profile, in order to identify any difference 
between the first and second profiles, wherein such a 
difference is an indication of a difference between the set 
of proteins expressed in the first aell and the set of 
proteins expressed in the second cell 
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23. the method of claim 22, comprising the further 

step of 

(d) generating a differential profile which sets 
forth at least\ some of the differences between the set of 
proteins expressed in the first cell and the set of proteins 
expressed in the second cell. 

24. A differential profile generated by the method 
of claim 23. 



25. The method of claim 22, comprising the further 
steps of select ing\ a ligand which is represented in one 
profile but not in vthe other, and identifying the amino acid 
sequence of the ligand. 

/ 



stored on a machine -readable 



0 



cell 



ita respectively representing 
sources, and (c) receptor 



26 . A databaV 
medium, comprising 

three categoi/i^ 
(a) ligand profiles,/ 
types, and 

associations 

of data, 

wherein the databkse configures a computer to enable 
finding instances of data\of one of the categories based on 
their associations with instances of data of another one of 
the categories. 



among instances of the three categories 



27. The database of\claim 2 6 in which data 
representing the cell sourcesy comprise data identifying at 
least one type of cell. 
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41. A machine -assisted method of investigation 
comprising 

identifying \a cell source, a receptor type, or a 
ligand profile of interest, and 

based on the identified cell source, receptor type, 
or ligand profile, querying a database that contains three 
associated categories of data respectively representing (a) 
ligand profiles, (b) cell sources, and (c) receptor types, 
to derive information abbut cell sources, receptor types, or 
ligand profiles that relates to the cell source, receptor 



type, or ligand profile of/^interest . 



■ass: 



42 . A machine- — . 
providing cells Li 
generating a ligand 



/ 



ted method comprising 
cell source, 

profile from the cells, and 
based on the ligand profile and the cell source, 
querying a database that contains three associated 
categories of data respectively representing (a) ligand 
profiles, (b) cell sources, and (c) receptor types, to 
derive information about cell Sources, receptor types, or 
ligand profiles that relates to\the provided cell source and 
the generated ligand profile. 



